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.2012.12.Abstract In view of the growing awareness about ecofriendly organic farming and biotechnology,
coirpith and cowdung natural sources were used to produce vermicompost which showed enhanced
growth promoting effect in the crop Cyamopsis tetragonaloba. Initially, neutral detergent ﬁbre, acid
detergent ﬁbre, lignin, cellulose and hemicellulose contents were determined in three different grades
of coirpith and in cowdung. Vermicompost was prepared using the earthworm Eudrilus eugeniae
with 60 days maintenance. During composting N, P, K and C contents were estimated in vermicom-
post as well as in control compost. N, P and K values were highly increased in vermicompost. C:N
was dramatically decreased in vermicomposting during the experimental period. Vermicompost
enhanced the growth of tested C. tetragonaloba crop. Vermicompost treated plants were taller by
9 cm when compared with the control plant. The use of Vermicompost also led to a marked increase
in plant biomass.
ª 2013 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
Chemical pollutants are extremely dispersed in the environ-
ment and cause severe problems to human health, soil as well
as the environment. In agroecosystems, the use of synthetic
toxic chemical pesticides affects the soil fertility and growthdress: Entomology Research




y. Production and hosting by Else
003of cultivated crops (Ignacimuthu and Vendan, 2007). At pres-
ent we are using chemical fertilizers in great quantities to com-
pensate the deﬁciency of nutrients in soil. For minimizing the
accumulation of pollutants in agroecosystems we should avoid
the use of toxic chemicals especially synthetic chemical pesti-
cides and fertilizers in agricultural process. Organic products
are ecofriendly natural sources, which can be considered as
an alternative to sustainable agriculture development. In India,
as a step towards the expansion of native sources, the applica-
tion of organic waste materials will be useful for achieving
higher production.
Coirpith is known as organic waste composed of lignocellu-
losic ﬁbrous material, it is separated from the husk of the coco-
nut fruit. It is abundantly available as an agricultural waste
from the local coir industry. In India, 7.5 million tons ofvier B.V. All rights reserved.
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mulated coirpith is a major problem as Coirpith gets decom-
posed very slowly in the natural environment because of its
chemical and structural complexity (Ramalingam et al.,
2004). Lignin, cellulose and hemicellulose are natural chemical
constituents present in all plants at variable rates. Lignin is a
complex, heterogenous, phenyl propanoid polymer comprising
25–30% of plant biomass. Lignin, cellulose and hemicellulose
materials are efﬁciently degraded by microbes in the soil as
well as in the ruminants (Anand and Sripathi, 2004). Earth-
worm plays a major role in plant material degradation and this
concept is used in vermicomposting technology with the sup-
plement of cowdung source to enhance plant growth. Cow-
dung is an organic and nitrogen rich material, it can be
easily degraded in the soil. Cowdung also exhibits plant
growth promoter properties and it is also used as one of the
components of panchakavya (a natural plant growth inducer
formulation). Panchakavya formulation is widely used in
Southern India for agricultural and gardening purposes.
Earthworms are well known natural machineries. They can
transform organic waste materials into vermicompost for
agricultural applications (Arancon et al., 2008). During
vermicomposting important organic nutrients are released by
earthworms (Edwards, 1995). Generally earthworms are
voracious feeders and they excrete a large part of these
consumed materials in a semi digested form. According to
Arancon and Edwards (2006) vermicomposts contain plant
growth hormones, plant growth regulating substances and
humic acids which enhance plant growth and productivity.
Therefore vermicomposts are widely used in organic farming.
In the present study we aimed to evaluate the vermicomposting
of coirpith with cowdung by Eudrilus eugeniae and to analyse
the growth promoting properties of this combined vermicom-
post on Cyamopsis tetragonaloba.2. Materials and methods
2.1. Coirpith and cowdung
Coirpith was collected from an organic farm at Nagamalai
Pudhukoatai, Madurai, India. Fresh cowdung was collected
from the local cowshed near the vicinity of Madurai Kamaraj
University, Madurai, India. Collected coirpith and cowdung
immediately were brought into the laboratory and maintained
properly.
2.2. Earth worm and culture
Exotic earthworm species E. eugeniae was used in this study
and was obtained from a local worm breeder. The stock culture
was maintained at room temperature in the laboratory. Earth-
worms were cultured in the plastic trays containing wet soil and
cattle manure. Only matured worms were used for this study.
2.3. Biochemical properties of coirpith and cowdung
Coirpith was categorized into three grade forms as 100–500,
500–1000 and 1000–1500. Biochemical properties were mea-
sured in fresh coirpith and cowdung samples. Neutral deter-
gent ﬁbre, acid detergent ﬁbre and lignin were estimated byZadrazil and Brunnert (1980) method, cellulose and hemicellu-
lose was estimated by Updegraff (1969) method and total or-
ganic content was determined by Walkley and Black (1934).
2.4. Composting process
Twenty earthworms were introduced into the composting tray
(45 · 30 · 30 cm) containing wet soil and maintained for
60 days. New layers of coirpith with cowdung were applied
to the beds; the earthworms moved upwards into the feed.
Adequate tap water was supplied to the bed regularly for
maintaining the wet condition. A separate set of the same com-
post was maintained without worms and it was used as a con-
trol. Five replicates were maintained for vermicompost and
control compost.
2.5. Physiochemical properties of composts
Vermicompost and control compost samples were collected
frequently with a 15 day interval for assessing the physiochem-
ical properties. High grade (1000–1500) of coirpith with cow-
dung composts were only used for the determination of
physiochemical properties and for further plant growth study.
Nitrogen (N), phosphorous (P), potassium (K) and carbon (C)
contents of the vermicompost and control compost were ana-
lysed by the method of Santhi et al. (2003).
2.6. Plant and growth estimation
C. tetragonaloba was selected for the present study which is
widely cultivated and used in India. Viable seeds were obtained
from the Tamil Nadu Agricultural College, Madurai, India.
Mud pots (20 · 20 cm) were used for raising the crops. Three
replicates were maintained for test and control. Initially, the
pots were ﬁlled with sufﬁcient level of garden soil. Ten seeds
were sown at a depth of 2 cm in each pot. The weeds were re-
moved regularly and watering was done at regular interval.
The crop plants were treated with 1000–1500 grades of vermi-
compost and control compost in test as well as the control
pots, respectively. All the parameters such as shoot weight,
root weight, total weight and plant height were measured only
at the end of 40 days after seed sowing.
2.7. Statistical analysis
The signiﬁcance of treatments was analysed using one way
ANOVA. Signiﬁcant differences between treatments were
determined using Tukey’s multiple range tests (P 6 0.05).
3. Results
The parameters (Neutral detergent ﬁbre, acid detergent ﬁbre,
lignin, cellulose and hemicellulose) of the coirpith at three dif-
ferent grades and the cowdung are presented in Table 1. All the
parameter values were increased remarkably from lower grade
to higher grade of coirpith. Cowdung contents were lower
when compared with coirpith contents. In coirpith and in cow-
dung, lignin content was found as maximum followed by cellu-
lose and hemicellulose. Neutral detergent ﬁbre level was higher
than the acid detergent ﬁbre in both materials.
Table 1 Biochemical properties of different grades of coirpith and cowdung.
Grade Neutral detergent ﬁbre Acid detergent ﬁbre Lignin Cellulose Hemicellulose
100–500 77.00 ± 1.8b 67.10 ± 0.2b 42.46 ± 0.3b 24.63 ± 0.4b 9.90 ± 1.6a
500–1000 80.00 ± 1.0b 68.51 ± 0.3b 43.32 ± 0.4b 25.19 ± 0.6b 11.48 ± 0.7a
1000–1500 84.75 ± 1.2b 72.38 ± 0.3b 46.26 ± 0.3b 26.07 ± 0.2b 12.36 ± 1.1a
Cowdung 55.50 ± 1.9a 46.21 ± 0.2a 28.12 ± 0.2a 18.09 ± 0.3a 9.00 ± 1.7a
Within columns, mean ± SD followed by the same letter (a or b) do not differ signiﬁcantly using Tukey’s test, P 6 0.05.
Table 2 Changes in the nitrogen, phosphorous, potassium and carbon contents of decomposing coirpith (1000–1500 grade).
Compost Days
0 15 30 45 60
N
NVCt 0.241 ± 0.06a 0.257 ± 0.04a 0.274 ± 0.01a 0.282 ± 0.05a 0.303 ± 0.02a
VCt 0.243 ± 0.02a 0.471 ± 0.07b 0.684 ± 0.01b 0.895 ± 0.01b 1.113 ± 0.05b
P
NVCt 0.013 ± 0.02a 0.013 ± 0.01a 0.014 ± 0.02a 0.015 ± 0.02a 0.016 ± 0.04a
VCt 0.014 ± 0.02a 0.024 ± 0.05b 0.036 ± 0.04b 0.044 ± 0.08b 0.052 ± 0.09b
K
NVCt 0.752 ± 0.04a 0.756 ± 0.02a 0.783 ± 0.04a 0.791 ± 0.06a 0.794 ± 0.05a
VCt 0.767 ± 0.03a 0.819 ± 0.04b 0.852 ± 0.05b 0.937 ± 0.03b 0.992 ± 0.04b
C
NVCt 46.67 ± 0.97a 46.04 ± 0.52a 45.91 ± 1.13a 45.64 ± 0.84b 45.27 ± 2.26b
VCt 45.89 ± 1.37a 41.85 ± 0.84a 38.60 ± 1.28a 35.12 ± 2.09a 33.03 ± 2.37a
*(NVCt – Non-vermi compost; VCt – Vermi compost) Within columns, mean ± SD followed by the same letter (a or b) do not differ
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Figure 1 Changes in the C:N ratio of decomposing coirpith
(1000–1500 grade).
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bon contents during vermicompositing and in control compos-
iting are given in Table 2. Nitrogen, phosphorous and
potassium contents were gradually increased from initial day
to the ﬁnal day in vermicompost and in control compost. Car-
bon content was gradually decreased in both composts. In ver-
micompost nitrogen content was increased from 0.243 to
1.113, whereas in control compost nitrogen content was in-
creased from 0.241 to 0.303. Phosphorous and potassium con-
tents were also higher in vermicompost than the control
compost. Carbon content was decreased from 44.89 to 33.03level in vermicompost and in control compost it was decreased
from 46.67 to 45.27 level. Fig. 1 shows the C:N ratio of vermi-
compost and control compost during the composting period.
C:N ratio was drastically decreased in vermicompost, whereas
in control compost C:N ratio was decreased non signiﬁcantly.
Plant growth promoting effect of vermicompost and non
vermicompost was observed in the potted C. tetragonaloba.
Mean value of the results of the plant growth was showed in
Table 3. Nearly 9 cm of plant height was increased signiﬁcantly
in the vermicompost treated plants than the control compost
treated plants. Plant biomass was also higher in vermicompost
treated plants than that of the control compost treated plants.
In vermicompost treated plants a maximum 9.72 ratio of
shoot:root was recorded and in control compost treated plants
a 7.73 ratio of shoot:root was recorded in wet weight. Total
shoot weight and root weight were higher in vermicompost
treated plants and lower in control compost treated plants.
4. Discussion
Naturally, coirpith degradation is very slow in the soil because
of the chemical and structural complexity of its lignin–cellulose
complex (Ramalingam et al., 2004). In the present study coir-
pith degradation by earthworm was carried out with 60 days
composting process and the obtained product was used as ver-
micompost. Microﬂora in the intestine of earthworm is in-
volved in the decomposition (Arancon et al., 2008). The
biochemical composition of the used coirpith and cowdung
materials suggested that the materials have potential as alterna-
tive nutrient sources. The low composition of lignin, cellulose
Table 3 Comparison of effect of vermicompost with non-vermicompost at 1000–1500 grade in the growth of Cyamopsis
tetragonaloba.
Compost Shoot weight (g) Root weight (g) Total weight (g) Shoot/Root ratio Plant height (cm)
Wet weight NVCt
NVCt 0.554 ± 0.09a 0.057 ± 0.01a 0.612 ± 0.07a 9.72 33.05 ± 0.47a
VCt 0.580 ± 0.06a 0.075 ± 0.01a 0.656 ± 0.02b 7.73
Dry weight VCt
NVCt 0.218 ± 0.05a 0.034 ± 0.02a 0.251 ± 0.06a 6.41 42.20 ± 0.71a
VCt 0.259 ± 0.08a 0.045 ± 0.03a 0.305 ± 0.04b 5.76
*(NVCt – Non-vermi compost; VCt – Vermi compost) Within columns, mean ± SD followed by the same letter (a or b) do not differ
signiﬁcantly using Tukey’s test, P 6 0.05.
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coirpith would be a more effective source. However, cowdung
was used as a supplementary source to improve the efﬁciency
and quality of vermicompost. Similarly, Vasanthy et al.
(2005) stated that the cowdung inﬂuenced the rate of vermi-
composition and increased the amount of macronutrients in
the vermicompost.
During the composting period nitrogen, phosphorous,
potassium and carbon contents were measured. Generally, ver-
micompost was found to be rich in nitrogen and phosphorous
and had good structure, low level of heavy metals, low conduc-
tivity, high humic acid contents as well as good stability and
maturity (Kaushik and Garg, 2004). Similarly, we also ob-
served high content of nitrogen and phosphorous with good
texture in the vermicompost. Nitrogen and phosphorous con-
tents were dramatically increased in the vermicompost due to
the impact of earthworms and the presence of cowdung. Re-
cently, Abbiramy and Ross (2012) reported that nitrogen,
phosphorous and potassium were enriched in mycostraw and
cowdung based vermicompost compared to controls without
earthworms. Jayakumar et al. (2011) conducted an experiment
in vermicomposting using turkey litter and cowdung mixtures
(1:1) and showed a substantial variation in nitrogen, phospho-
rous and potassium contents compared to the control com-
post. According to Atiyeh et al. (2000), earthworms play a
major role in nitrogen transformations in manure, by enhanc-
ing nitrogen mineralization. Kaushik and Garg (2004) re-
ported that nitrogen content was increased by the effect of
E. foetida in cowdung slurry. In the present study when com-
pared with control compost, nitrogen, phosphorous and potas-
sium contents were highly increased and C content was
remarkably decreased in vermicomposting. Initial C:N ratios
were high in both test and control composts then the C:N ratio
drastically decreased in vermicompost than the control com-
post. Dash and Patra (1977) stated that C:N ratio decreasing
process has been found to be enhanced by the addition of cow-
dung. The present study highlights that E. eugeniae decom-
poses the coirpith with the supplement of cowdung and
produced nutrient rich vermicompost by means of intestinal
microbial action. Previously, Vijaya et al. (2008) studied the
vermicomposting of coirpith by E. eugeniae without the
cowdung.
Vermicomposts are ﬁnely divided peat-like material with
excellent structure, porosity, aeration, drainage, enhancing
the moisture holding capacity and with these properties
vericomposts enhanced the plant growth (Ali et al., 2007). In
the present study growth promoting effect of the obtained
vermicompost was recorded in the C. tetragonaloba crop. Plantparameters such as height, total weight, shoot weight and root
weight were maximum in the vermicompost treated plants than
those treated with the control compost. Similarly, Vijaya et al.
(2008) reported that vermicomposted coirpith enhanced the
growth of Andrographis paniculata. Baskaran and Saravanan
(1997) reported that the degraded coirpith increased the yield
of tomato by improving soil pore space, water holding capac-
ity and nitrogen content. According to Vinodhini et al. (2005)
biodegraded coirpith compost enhanced the growth of two
valuable medicinal plants. The present study suggests that this
vermicompost containing degraded coirpith and cowdung can
be used for organic farming. C. tetragonaloba is a nutritionally
important crop and its demand is increasing worldwide (Dube
et al., 2011). The present study will be useful to enhance this
crop production and it may combat global demand. Further
ﬁeld efﬁcacy research needs to be carried out before they can
be used as manure.Acknowledgements
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